INTRODUCTION
Radiocarbon measurements of dissolved inorganic carbon (DIOC) in sea water have been used in the past to reveal many aspects of circulation patterns for the world's oceans. Low 0140 values obtained for equatorial and polar surface waters reveal varying degrees of upwelling for these areas (Rafter, 1968; Linick, 1975) . Higher 14C levels in mid-gyre areas of the Atlantic and Pacific Oceans illustrate considerably less communication with deeper waters than do upwelling regions (Broecker and others, 1960; Ostlund, Dorsey, and Rooth, 1974;  Bien, Rakestraw, and Suess, 1960) . Bomb 14C concentrations in equatorial surface waters have been used to estimate upwelling rates and CO2 exchange rates between the atmosphere and ocean (Broecker, Peng, and Stuiver, 1978) .
Recently, Druffel and Linick (1978) reported 0140 values found for a 175-year-old (AD 1800 (AD -1974 core of Montastrea annularis coral that grew off the Florida Keys (24° 57' N, 83° 30' W). values in the coral were constant throughout the entire 19th century at -51. The input of dead CO2 to the atmosphere by the burning of fossil fuels since the turn of this century decreased the 14C in these surface waters to -62%,o by 1954. The uptake of bomb 1.4C by these Gulf Stream waters increased 14C values to 215% above normal by 1970, similar to those increases seen for North Atlantic surface waters (Ostlund, Dorsey, and Rooth, 1974; Ostlund, Dorsey, and Brescher, 1976) .
The coral samples Hermatypic (reef-building) coral accrete calcium carbonate in the form of aragonite whose main carbon source is DIOC from sea water. Weber (1974) showed that 8130 values for hermatypic coral skeletons are close to those for the DIOC of the surrounding ocean waters and that metabolic CO2 from the coral polyps is the only other minor source of carbon to the skeleton. This is of no consequence, however, because zooplankton, whose Q14C is virtually the same as that for DIOC in sea water, is the main constituent in the coral's diet (Williams and Linick, 1975; Linick, 1978 (Wust, 1964;  Climatological and Oceanographic Atlas for Mariners, 1959).
The Belize coral core was collected from 5m depth in July 1977 and represented 1.2m of vertical growth. The coral species, Montastrea annularis, displayed continuous annual bands from AD 1868 to 1977. Each section of the core was slabbed in the direction of corallite growth and X-rayed (Hudson and others, 1976) . High density bands formed during the warm months of July through September, and less dense bands formed during the cooler months of October through June (Hudson, personal communication) . Coral samples younger than 1955 were of single years, whereas older samples consisted of three consecutive years of coral growth.
The Florida core was collected from The Rocks reef at 4m depth. The reef was constantly flushed with surface waters from the Florida Straits. Other details were described by Druffel and Linick (1978) .
Measurement procedures Each coral growth ring or group of rings was converted to acetylene gas via lithium carbide. Four gas proportional beta-counters were employed to measure 14C activity. Each sample was counted for two consecutive days in each of two counters. Two quartz counters, with volumes of 2.4 and 2.8 liters, were used to measure most samples. Two stainless steel counters, with volumes of one liter and 400cm3, were used for small samples.
All results published here are reported as 014C in per mil (%) (Broecker and Olson, 1961 (fig 2) . Those values for the Florida coral averaged -51 ± The base-line for the two areas in the Gulf Stream are essentially the same. The reasons for the 5 percent depletion in surface ocean waters with respect to the atmosphere are assumed to be diffusion of older, deeper waters to the surface and the low rate of exchange of CO2 between the atmosphere and surface ocean waters.
Fossil fuel GO2 The combustion of fossil fuels since the late 1800's is the cause of the 11 to 15 percent rise in the CO., content of the atmosphere (Keeling, 1973 (Ostlund, Dorsey, and Rooth, 1974; Ostlund, Dorsey, and Brescher, 1976) . Similar values were obtained for the northern midPacific (fig 4) , averaging l60% by 1970 (Linick, 1975 (Ostlund, Dorsey, and Rooth, 1974; Ostlund, Brescher, 1976 (Iselin, 1936; Stommel, 1965 (Linick, 1975 (Druffel, ms in preparation) . This is due to upwelling along the equator, which is especially enhanced along eastern boundaries.
In conclusion, hermatypic coral skeletons living in suitable areas provide permanent annual records of past radiocarbon concentrations of DIOC in surface ocean waters. This is a useful method for recovering data we thought were lost due to the penetration of bomb 14C into the oceans. If coral from enough areas are studied in this manner, we can obtain a better estimate of the amount of fossil fuel CO2 taken up by the oceans. Also, estimates of equatorial upwelling rates can be improved using these data.
